The study assessed the adoption of improved aquaculture technologies among fish farmers in Lagos State, Nigeria. A total of 90 fish farmers were sampled through the multistage sampling technique. A validated and pretested interview schedule was used to obtain primary information from the fish farmers. Obtained data were analyzed using descriptive and inferential statistics. Results obtained revealed that more than half and about one-third of the fish farmers sourced credit facilities from cooperative societies and Esusu, respectively, while almost all sold their fishes as smoked fish. Higher proportions of the fish farmers were aware, tried and adopted most of the improved aquaculture technologies with some of the fish farmers also discontinuing most of the previously adopted technologies. The findings of the study also reported that the fish farmers had positive attitude towards the adoption of improved aquaculture technologies. Results of regression analysis revealed that secondary occupation of the fish farmers ( =-0.324, p<0.01), annual income level ( =-0.471, p<0.05), cost of pond construction ( =0.477, p<0.05) and total profit realized ( =-0.466, p<0.05) were significant predictors of the adoption of improved technologies by the fish farmers with an R2 implying that 46.0% of the variability in the fish farmers' adoption of improved aquaculture technologies is explained by the socio-economic and production characteristics of the fish farmers. The study concluded that the adoption of improved aquaculture technologies is dynamic and highly influenced by the socio-economic characteristics of the fish farmers which also change with time. It is therefore recommended that technologies that received low level of adoption or which discontinued after earlier adoption should be worked on so that the adoption of those technologies would translate to increased income level of fish farmers, reduced cost of pond construction and increased profit of the fish farmers.
INTRODUCTION
Fishery continues to maintain its crucial position through its contribution to the agriculture's share of gross domestic product (GDP) in Nigeria. Fishery subsector was reported to have contributed an average of about 10% of agricultural GDP between 2008 (Food and Agriculture Organization -FAO, 2013 . Fisheries are also an enviable subsector which provides employment to a large proportion of the nation's population (about 65-70%), especially those in riverine and other fishing communities (Areola, 2007; Olaoye, 2010; Shettima et al., 2014) . This is aside from its importance in the provision of quality dietary protein (Adewuyi et al., 2010) , which is the cheapest when compared with other animal sources of protein. The nation's human population and growth rates of livestock production increasing at about 4-5% and 2-3% respectively (Akegbejo-Samsons, 1997) are a reflection of the fact that meeting the animal protein need of Nigerians is a problem. Based on the benefits derived by humans and animals from fish and its products, there is a high demand for fish in Nigeria. Nigerians have been reported to be one of the largest consumers of fish and fish products (Kudi et al., 2008; Federal Department of Fisheries -FDF, 2008 ) and this has led the country to resort to massive importation of frozen fish, thereby spending billions of Nigerian Naira that could have been used on developmental purposes on fish exportation. Based on this, the country became popular as one of the largest importers of fish among developing countries (Tunde et al., 2015; Adewuyi et al., 2010) . This is attributed mainly to the fact that local fish production could not meet the fish demand in the country due to the subsistence level of production practiced by artisanal fisherfolk who are the primary local producers of fish in Nigeria (Olaoye, 2010) . Other attributes of artisanal fishing include lack of infrastructural facilities, adequate funds for the procurement of fishing paraphernalia and basic human needs such as cold storage for proper housing, good/ hygienic drinking water and sanitation (Oladimeji et al., 2013; Kolawole et al., 2010) . This made Olaoye et al. (2013) submit that it is almost impossible for the poverty-stricken Nigerians to meet their animal protein needs. It is worthy of note that fish production in Nigeria is from three major subsectors: artisanal, aquaculture and industrial (Adewuyi et al., 2010) . Artisanal fishing has been noted to contribute the largest proportion because the majority of the fishers in Nigeria are artisanal fishers operating with crude fishing tools and implements, little or no credit facilities, and lack of skills. According to an FDF (2009) report, artisanal fish production contributed 85.5-89.5%, while aquaculture and industrial production stood at 5.5-12.0% and 2.5-5.0% of the total local fish production in Nigeria, respectively. Contribution of aquaculture has been reported to be on the increase since 2001 according to Ifejika and Ayanda (2012) who reported that aquaculture fish production increased to 14.5% in 2010. Nigeria is blessed with substantial marine and inland fisheries resources upon which fish production is highly dependent (Olatunji and Olah, 2012) . In support of this fact, FDF (2007) noted that Nigeria is endowed with over 14 million hectares of reservoirs, lake, flood plains, ponds and major rivers. Out of these, only about 1.75 million hectares equivalent to only about 12.5% is available and suitable for aquaculture (Food and Agriculture Organization -FAO, 2006) . Tobor (1994) , however, noted that less than one-fifth of the available land for aquaculture is currently under cultivation. Till date, the situation remained unchanged. Additionally, FAO (2013) estimated the major rivers and lakes at 11.7 million hectares, which is about 12.8% of the total surface area of Nigeria. Oladimeji et al. (2013) added that the nation is endowed with coastline of about 800 km, a continental shelf of about 256 000 km 2 and exclusive economic zone of 321.4 km. Despite the abundant human and non-human resources that the nation is blessed with, the country is yet to bridge the gap between the demand and supply of fish, thereby making the nation one of the protein deficient nations. This study believes that aquaculture has the tendency to contribute significantly to the local fish production in the country if improved aquaculture technologies (saving resources that are scarce) were adopted by the fish farmers. Improved aquaculture technologies could cover fish management areas such as fish enclosure technologies, neutralizers, fertilizers, fish stock selectivity, fish stock management, fish nutrition technologies, integration, pond bottom excavation, fish culture systems, fish harvesting gear system and drainage systems, among others. Adoption is a dynamic process which implies the fact that a previously adopted technology can later be discontinued while a previously rejected technology can later be adopted. Also, the adoption of a new technology may lead to the discontinuation of a previously adopted technology, especially if the latter is superior to the former in terms of productivity and per unit cost of production, and also if it has comparative advantages. The importance of adoption studies are to quantify the number of technology use over time, determine extension requirements, enhance further research, provide information for technology reform and provide a basis for measuring impact (Yucel and Daalen, 2011) . Lagos State Agricultural Development Authority (LASADA), which was in charge of disseminating aquaculture and other agricultural related information to the farmers through its extension department/unit, has introduced many improved fisheries and aquaculture technologies to the fish farmers in Lagos State. Despite this, the promising nature of aquaculture through increased productivity has not been significantly noticed. This then calls for a need to assess what the real problem is likely to be. It is in that sense that this study assessed the level of adoption of improved aquaculture technologies among fish farmers in Lagos State. This provides researchers (National Research Institutes -NRIs and Universities) in this aspect with information on the improved aquaculture technologies that have been introduced through the fish farmers' awareness of each of the technologies. It also provides information on the technologies that were tried and adopted by the fish farmers as well as technologies that were mostly discontinued after initial adoption. The essence is to allow researchers and policy makers to know and plan on the technologies which are really working as expected and how those that were either rejected or discontinued due to underperformance could be improved and reintroduced to the fish farmers.
To ensure the aforementioned, the specific objectives of the study were to: 1. Describe the socio-economic characteristics of the fish farmers in Lagos State; 2. Identify the fish farming production characteristics of the fish farmers; 3. Investigate the access of fish farmers to extension services on fisheries technologies in Lagos State; 4. Describe the dynamic nature of the adoption of the different improved aquaculture technologies by the fish farmers; and 5. Ascertain the attitudes of fish farmers towards the adoption of improved aquaculture technologies in Lagos State. The study also hypothesized that socio-economic and production characteristics of fish farmers are not significant predictors of adoption of improved aquaculture technologies by the fish farmers. The study adopted the multistage sampling technique which comprises both the probability and non-probability sampling techniques. The Stage 1 entailed the random sampling of 50.0% of the extension blocks in each of the 3 ADP operational zones in the State. This resulted in the selection of 8 out of 16 extension blocks. Stage 2 involves the purposive selection of 4 circles, each from the selected extension blocks. The first four circles in terms of the population of fish farmers in each of the extension blocks (based on suggestions of LASADA personnel) were chosen and this resulted in 32 circles. The final stage then involved the convenient sampling of any 3 fish farmers in the selected circles since there was no comprehensive list of fish farmers in different circles. This resulted in a total of 96 fish farmers but only 90 of these were able to assist in responding completely and accurately to the interview schedule used for this study.
METHODOLOGY
The instrument used for the gathering of primary data used in this study was a validated and pre-tested interview schedule. This is because not all the fish farmers were literate enough to fill out a questionnaire by themselves. The interview schedule consists of different sections with respect to the specific objectives of the study. The interview schedule was found to be both valid and reliable through the face and content validity, and test-re-test reliability techniques, respectively. Collected data were coded and entered into the Statistical Package for Social Sciences version 17.0. Descriptive statistics (frequency, mean and standard deviation) was used to analyse the specific objectives of the study, while the tested hypothesis was analysed with regression analysis. Table 1 reveals that about half of the fish farmers were aged between 41 and 50 years. About 23 out of 90 fish farmers were between 31 and 40 years old, while only 14 and 5 of the fish farmers were aged 51-60 years and older than 60 years, respectively. When pooled together, almost all fish farmers were between 21 and 60 years old. Furthermore, the mean age of the farmers was found to be 45.14±8.45 years which implies that the majority of the fish farmers were among the active, productive and working population of the nation. This is in line with the categorization of Ande (2008) which placed persons between 16 and 60 years into the working population of a nation. Due to the adventurous nature of persons that fall in this category, the fish farmers are likely to adopt improved technologies that have been proven or have the potential to lead to increased income and improved productivity. As also shown in Table 1 , the majority of the fish farmers were males, while only 15 out of the 90 fish farmers were females. This is an indication that fish farming in Lagos State is highly dominated by men. The dominance of male in fish farming in Lagos State was also reported by Omitoyin and Tosan (2012) . The possible reason for male dominance in fish farming is attributed to the tedious and energy-sapping nature of fish farming which most women may not be able to cope with. The involvement of some women in this enterprise is also an indication that women are no longer sitting back at home waiting to do the processing, marketing and cooking of the fishes; they now also go into fishing as men do. The implication is then that improved technologies that do not take women into consideration may not receive acceptance especially from the woman fisherfolk. Almost all the sampled fish farmers in Lagos State were shown in Table 1 to be married, while the remaining were either widowed (3 out of 90), separated or divorced (2 out of 90), or never married (1 out of 90). This implies that marriage was highly cherished by the sampled fish farmers in the study area and this is in agreement with the findings of Baruwa et al. (2012) who reported 94.7% of the fish farmers in Lagos State to be married. This is likely to influence fish farmers' decisions on the need to adopt improved aquaculture technologies because marriage places family responsibilities on them and for these responsibilities to be continually met, increase in their income and improvement of their productivity will be highly appreciated by the fish farmers. The introduction of improved aquaculture technologies is therefore a good step taken by the extension workers in the right direction to the fish farmers. About 57 and 28 of the fish farmers claimed to practice Christianity and Islam, respectively, while only 5 out of 90 fish farmers practiced traditional religions. This implies that the majority of the fish farmers in the study area either practiced Christianity or Islam and that the traditional means of worship are no longer as popular as in the olden days. The study further reveals that more than three-quarters of the fish farmers were of the Yoruba ethnic group, 15 of the fish farmers constituted the Eguns, while the remaining (6 out of 90) belonged to the Hausa, Ibo, Ijaw and Isoko ethnic groups. This implies that ethnic groups other than the Yorubas (who primarily dominate the State) were also found in Lagos State and peacefully engaging in business activities such as fish farming. This supports the earlier findings of Omitoyin and Tosan (2012) who reported the participation of ethnic groups such as Egun, Ibo, Ijaw, Hausa, Ilaje and Isoko in fish farming in Lagos State. The indication of this is that the migrants from other states within the country are likely to adopt improved technologies faster and also influence the host farmers in the adoption of such technologies due to their exposure. In terms of educational attainment, the result in Table 1 reveals that only 8 out of the 90 fish farmers had no formal education with the highest proportion (37 out of 90) having the elementary/primary education. Only about 25 and 20 out of the 90 fish farmers continued up to secondary and tertiary education, respectively. This implies that at least half of the fish farmers had the basic education, recommended and made compulsory by the federal government of Nigeria. With this educational attainment, the adoption of improved aquaculture technologies could be facilitated as education plays a significant role in the adoption of technologies. Close to two-thirds of the fish farmers had been in fish farming business for 1-5 years, while 19 and 15 of the fish farmers had been into fish farming business for 6-10 and >10 years, respectively. The mean fish farming experience of 5.72±2.12 years indicated that the fish farmers had not been in the business for a very long time and hence may tend to adopt aquaculture technologies that tend to improve their productivity, as opposed to those who had been in the business for a long time. Furthermore, Table 1 shows that more than half of the fish farmers were working as full-time fish farmers. Aside from fish farming, close to two-thirds of the fish farmers took farming as secondary occupation. The choice of farming as secondary occupation by most of the fish farmers was also reported by Omitoyin and Tosan (2012) who reported the secondary occupation of fish farmers to be primarily crop production, especially during the dry season. Other secondary occupations of the fish farmers are trading and artisanal/vocational jobs, while about 12 out of the 90 fish farmers did nothing aside from fish farming. This implies that the majority of the fish farmers have diversified income sources and as such were well equipped in cases of risk factors that may affect fish farming. Also, 52 out of the 90 fish farmers belonged to one fish farmers association/cooperative society or the other, and this corroborates Olaoye et al. (2013) who reported that close to two-thirds of the fish farmers were members of This explains why most of the fish farmers could not take fish farming as a full time enterprise as, for instance, there will be a need for alternative water sources during the dry season. Also, the absence of available banks to most of these fish farmers prevents them from going into large-scale fish farming and therefore limits their adoption of improved technologies that may involve huge amount of capital.
RESULTS AND DISCUSSION
About 80 out of the 90 fish farmers sold their fishes as smoked fish. However, only about one-third of the fish farmers sold theirs as fresh fish while very few (21, 14 and 2 out of the 90 fish farmers) sold fishes as frozen fish, dried fish and fish meals, respectively. This implies that the fish farmers prefer to sell their fishes after adding value to their catches through smoking. This may explain why such a good profit is still made despite their low investment. Table 2 further reveals that 64 out of the 90 fish farmers marketed or sold their fishes at local fish markets. Other sites used for marketing fish were processing sites and urban markets which were used by 31 and 28 out of the 90 fish farmers, respectively. This implies that local fish markets are the most commonly used means of marketing fishes by the fish farmers. It also indicated that different channels were used by the fish farmers in marketing their produce. Table 2 also shows that fishes were sold by 71 out of the 90 fish farmers by considering the sizes of the fishes, while 55 out of 90 fish farmers made use of the hand method whereby fishes are sold in 200 pieces. Weighing scales were, however, used by 18 out of the 90 fish farmers in the study area. This implies that the fish farmers have been selling their produce based on the type of buyers they got as well as the circumstance in which the transaction took place. By doing so, a combination of different means was adopted by the fish farmers and there may be a need to raise awareness campaign on the use of a standard scale by the fish farmers. Furthermore, Table 2 shows that more than half of the fish farmers sourced credit facilities from cooperative societies which they belonged to, while Esusu was used by 30 out of the 90 fish farmers. Agricultural banks, local money lenders and non-governmental organizations (NGOs) serviced 11, 19 and 7 of the fish farmers with credit facilities, respectively. However, only 2 out of 90 fish farmers made use of their personal savings. This implies that the majority of the fish farmers only made use of the informal means to get credit facilities for their fish farming enterprise and this is in line with the submission of Baruwa et al., 2012 who noted that more than three-quarters of the fish farmers in their study relied heavily on the informal sources of credit such as personal savings and credits sourced from friends and relatives. Adeshinwa and Bolorunduro (2007) Table 2 further reveals that 70 out of the fish farmers took loans that have interest rates of 10.0% or less while only 18 of them borrowed at an interest rate higher than 10.0%. The mean interest rate associated with loans taken by sampled fish farmers was calculated at 9.14±1.12%. This implies that although the informal financial institution was mostly used by the fish farmers, the interest rate is still affordable to the majority of the fish farmers. The payback period for loans taken by the majority of the fish farmers was 12 months (1 year). Seven of the fish farmers usually pay back in 6 months, while 8 and 5 of the fish farmers paid back their loans in 2 and 3 years, respectively. The mean payback for the fish farmers was calculated at 12.93±2.34 month which is expected to allow the fish farmers to have operated at least one production cycle and so be able to repay their loans.
Table 3 also shows that more than half of the fish farmers produced more than 100.0 kg while about 34 out of the 90 fish farmers produced between 10.1 kg and 100.0 kg per annum. The mean fish output of the fish farmers was found to be 85.19±9.50 kg, which is relatively low. This low output is a result of the use of subsistence fish farming techniques. About 76 of the fish farmers sold fishes at N201-500 per kg while 13 and 1 of the 90 fish farmers sold the fishes at N100-200 and >N500, respectively. The mean selling price of the fishes was calculated as N323.33±52.37 per kg and implies that the price of fish per kg is relatively cheap among the fish farmers. The cheap selling price of fish is attributed to the categories of consumer that patronized the fish farmers. As revealed in Table 3 , close to half of the fish farmers and about one-quarter spent over N50.000 and N21.000-30.000, respectively, on pond construction, while 12 out of the 90 fish farmers spent N31.000-40.000 on pond construction. The mean amount expended by the fish farmers on pond construction was found to be N41783.33±327.47. The average cost of managing ponds by the fish farmers was N27,866.67±2,435.00 while the cost of fingerlings stocked was N32,277.78±2,450.45. Close to half of the fish farmers were also reported in Table 3 to have earned more than N50,000 as profit per annum, while 20 of the fish farmers earned a profit of between N41,000 and N50,000 on an annual basis. The mean annual profit for the fish farmers in Lagos State was N43,655.56±1,725.29. When compared to the fish farmers' investments in terms of costs of pond construction, pond management and stocking of fingerlings, the profit realized seems to be good enough. However, the profit could be increased if more investment is made through the adoption of improved aquaculture technologies. Table 3 . Costs and returns of fish farming in Lagos State (n=90)
As presented in Table 4 , the study revealed that all fish farmers were aware of the presence of extension workers in the study area. The majority of the fish farmers were visited on a forthnight basis. About 22 out of the 90 fish farmers were visited by extension workers on monthly basis while 2 out of the 90 fish farmers were visited by extension workers on an irregular basis. The difference in the periods of visit of extension workers to fish farmers' farms is a reflection of many factors which include distance of fish farming communities to extension offices, fish farmers' farm schedule and availability of adequate number of extension workers to visit the farms, amongst others. The implication of the findings of this study is that fish farmers will get information about improved technologies at different rates and this further implies that the adoption or rejection of technologies will be varied by the period of visit of extension workers to fish farmers, among other things. The rating of fish farmers' contact with extension agents presented in Table 4 reveals that 34 and 52 of the fish farmers were visited on very regular and regular bases, respectively, while only 4 of them were visited on an irregular basis. This implies that although fish farmers were visited more on forthnight and monthly bases, the visits were still perceived to be regular by the majority of the fish farmers, which indicated that there has been consistency in the dissemination and demonstration of improved technologies to the fish farmers. This is expected to facilitate the fish farmers' adoption of improved aquaculture technologies that were introduced to the fish farmers. The teaching ability of the extension agents on the issues related to fisheries was rated by more than half of the fish farmers as very good, while 43 rated it as good, with one of the fish farmers considering extension agents' teaching ability as poor. This is in conformity with the perception of the fish farmers who described extension agents as being punctual, energetic, cheerful, able to carry people along, able to demonstrate technologies and proffer solution to problems (Agbebi, 2012) . This is an indication that the extension agents were able to effectively discharge their responsibilities through teaching and demonstration. As shown in Table 4 , at least one improved aquaculture technology has been demonstrated to 87 of the fish farmers while 85 out of the 90 fish farmers believed that the demonstrated technologies have been useful in their fish farming enterprise. 
Frequency
shows that the majority of the fish farmers were aware of fisheries technologies through the extension agents. This is because extension workers have been to most of the fishing communities to disseminate innovations that could improve aquaculture productivity. This corroborates the findings of Olaoye et al. (2014) who reported that information on fish farming was regularly sourced from extension agents by about two-thirds of the fish farmers. More than half of the fish farmers also sourced information on fisheries technologies from radio and television broadcasting. In addition, fellow fish farmers served as means of awareness of fisheries-related information to 37.8% of the fish farmers. This implies that information on improved aquaculture technologies and other farming related practices were disseminated to fish farmers through different sources such as face-to-face contact and broadcasting media. Eighty-one out of the ninety fish farmers assessed the extension services provided by extension workers on the dissemination and demonstration of improved aquaculture technologies as either very good (39) or good (42). Only 7 of the fish farmers rated them as fair while no one rated the extension services as poor. This shows that extension services provided by the extension workers were satisfactory to the fish farmers and that they will enhance the fish farmers' adoption of improved aquaculture technologies. To this end, the extension services were characterized as easy to understand and easy to implement by 88 and 72 of the fish farmers, respectively. Close to two-thirds of the fish farmers also perceived that the extension agents were highly interested in the fish farmers' affairs while about one-third also perceived them as just interested in the fish farmers' affairs. This explains why the extension agents' teaching ability and extension services with respect to fish farming were highly rated by the fish farmers. Different types of fish enclosure, neutralizers, fertilizers and fish stock selectivity technologies were disseminated by extension agents to the fish farmers in the study area.
Below is the result of the adoption of different improved aquaculture technologies by the fish farmers at different rates.
As seen in Table 5 , this study shows that all fish farmers were aware, tried and adopted the dugout (earthen) fish pond. However, about 9 of the fish farmers discontinued the use of dugout (earthen) fish pond. Also, Table 5 shows that all fish farmers were aware of the barrage (embankment) fish pond. Out of this, 82 and 80 tried and adopted the fish enclosure technology, respectively. But out of the 80 fish farmers that adopted the embankment fish pond, up to 60 fish farmers discontinued the use of the technology after its adoption. Table 5 also reveals that 87 of the fish farmers were aware of the paddy (rice field) fish pond, while 84 fish farmers went to the trial stage. After the trial stage, only 3 of the fish farmers adopted it as a fish enclosure technology. Unfortunately, the 3 fish farmers who adopted the technology also discontinued its use after some time. As for the tidal pond, only 30 out of the 90 fish farmers were aware of it as a fish enclosure technology. Only 3 of the fish farmers tried the technology while none of the fish farmers adopted the tidal pond as a fish enclosure technology. As for the raceway pond, about 31 of the fish farmers were aware of it as a fish enclosure technology and only about 6 of them went forward to the trial stage of adopting this technology. At last 5 of the fish farmers adopted the technology with no one discontinuing its use as a viable fish enclosure technology. All fish farmers were aware, tried and adopted the use of weir ponds as a fish enclosure technology. It is, however, unfortunate that all those that adopted the technology discontinued its use after some time. About 30 out of the 90 fish farmers were aware of the use of fish beels as fish enclosures and only 8 of the fish farmers tried and adopted the use of the technology. However, 6 out of the 8 fish farmers that adopted the technology discontinued its use after some time. Table 5 also shows that while all the fish farmers were aware, tried and adopted the use of a fish tank, 7 fish farmers discontinued its use after some time. This may be attributed to land ownership issues as most of the fish farmers do not own sufficient land of their own. The adoption of earthen ponds as fish enclosure by more than half of the beneficiaries of Fadama II was also reported by Tiamiyu et al. (2015) . About 78 of the fish farmers were aware of the use of fish trough as fish enclosure technology and of these 59 and 58 of the fish farmers tried and adopted fish trough, respectively. Surprisingly, more than half (35 out of 58) of those that adopted the technology, discontinued its use. As for fish tub, results in Table 5 reveal that a little more than half of the fish farmers were aware of it as a fish enclosure technology. But only 3 out of 50 fish farmers tried and adopted the technology. The fish tub was, however, discontinued by all those that previously adopted it as a fish enclosure. The awareness of fish cages was high among the fish farmers as 82 of the fish farmers were aware of it. Also, Table 5 shows that 64 of the fish farmers tried and adopted the use of fish cages as fish enclosure. However, 41 out the 64 fish farmers that adopted the technology discontinued its use over time. Up to 76 out of the 90 fish farmers were aware of fish pens as fish enclosure. About 56 out of 76 fish farmers tried while 48 fish farmers finally adopted the use of fish pens as fish enclosure. Unfortunately, 20 out of the 48 fish farmers who adopted the technology also discontinued its use after some time.
With respect to fish creel, Table 5 reveals that less than half of the fish farmers were aware of its use as fish enclosure. It is surprising to find that only 2 of the fish farmers tried and adopted fish creels. It is more surprising to note that the 2 fish farmers also discontinued its use and fish creel is not currently in use by the sampled fish farmers in the study area. Table 5 shows that close to three-quarters of the fish farmers were aware of the use of fish pots as fish enclosure but only about 42 of the fish farmers tried and adopted the technology. Also, almost all (37 out of 42) fish farmers who adopted its use later discontinued after using fish pots for a period of time. It can be deduced that although the majority of fish farmers were aware, tried and adopted most of the fish enclosure technologies, discontinuation was also high in most of the fish enclosures. When the rate of adoption is compared with that of discontinuation, fish tanks and dug out (earthen) ponds remained the most commonly used fish enclosure technologies in the study area. This is in conformity with the submission of Idowu (2013) fish tanks and earthen/dug-out fish ponds are the most commonly used fish enclosures in Nigeria. Olaoye et al. (2014) also noted that more than two-thirds of the fish farmers were making use of earthen ponds while concrete tanks and plastic tanks were in use by very few fish farmers. The implication is that adopting a technology for trial does not mean continuous use of the same technology as technologies could be discontinued if found not to meet expectations for which they were adopted. It also implies that adoption of improved technologies is dynamic over time and varies among people.
Neutralizers: Table 5 shows that all fish farmers were aware of the use of lime as a neutralizer. The majority (86 and 77) of the 90 fish farmers tried and adopted the use of lime, respectively, with only about 7 fish farmers discontinuing the use of lime after previous adoption. Furthermore, about 77 and 75 of the fish farmers tried and adopted the use of wood ash, respectively. However, about one-quarter of the fish farmers discontinued its use after adoption. Table 5 further reveals that 61 out of the 90 fish farmers were aware of the use of carbide waste. About 50 of the fish farmers went further to the trial and adoption stages. However, almost all of those that adopted the use of carbide waste (45 fish farmers) also discontinued its use after some time. The implication is that lime is the only neutralizer that was highly adopted by the majority of the fish farmers and also received the least discontinuation rate and thereby is the most commonly used neutralizer by sampled fish farmers. Wood ash is also still in use by more than half (52) of the fish farmers. The use of wood ash is attributed to its effectiveness, ease of use and local availability at minimal cost to farmers (Kudoro, 2013) . Table 5 reveals that almost all fish farmers were aware that cow dung could be used as fertilizer on their fish farms. About 84 and 82 out of the 90 fish farmers tried and adopted its use, respectively. However, about 20 of those that adopted the use of cow dung as fish fertilizer, discontinued its usage after some time of adoption. This may be due to the fact that cow dungs harbour lots of pathogens and diseases that could be dangerous to the health of fishes. Almost all (88 out of 90) fish farmers were aware, tried and adopted the use of poultry waste as fish fertilizers with only about 16 fish farmers discontinuing its use after adoption. As for pig dung, 82 and 51 out of the 90 fish farmers were aware and tried its use, respectively. To this end, about half (46) of the fish farmers adopted the use of pig dung but more than half (25) of those who adopted pig dung also discontinued its use. Furthermore, Table 5 shows that close to two-thirds (57) of the fish farmers were aware of the use of horse waste while only 14 tried and adopted the use of horse waste as fertilizer on their fish farms. Horse waste was, however, discontinued by 3 of the fish farmers after its adoption. The majority (75) of the fish farmers were aware of using compost/silage as fertilizers on their fish farms while 63 and 45 of the fish farmers tried and adopted its use. However, 16 of the fish farmers discontinued the use of compost/silage as fertilizer after its adoption. All fish farmers were also reported to be aware of inorganic fertilizer while 73 of the fish farmers were aware of abattoir wastes. The majority of the fish farmers also tried and adopted the two fertilizer types. However, almost all (85) fish farmers discontinued the use of inorganic fertilizers after their adoption. The implication is that fish farmers retained more the use of organic fertilizers than the use of inorganic fertilizers and this is attributed to the ready availability of wastes from livestock. This assertion is in line with the position of Kudoro (2013) who noted that fish farmers in rural areas make use of organic fertilizers due to their relative availability, abundance and their effectiveness in sustaining the green-coloured water for fish culture. This also explains why some of the organic fertilizers were discontinued as the livestock such as horses and pigs are not the common livestock in the study locations. Table 5 shows that all fish farmers were aware, tried and adopted both fish fry and fish fingerlings. Although, no one discontinued the selection of fish fingerlings, up to 84 of the fish farmers discontinued the use of fish fry due to management problems and higher mortality issues. Fish juveniles and fish sub-adults were also popular among the fish farmers. The majority also adopted both fish stock selectivity, however, fish subadults were discontinued by 76 of the fish farmers and this may be attributed to cost implication. The continued use of fish fingerlings and fish juveniles by the majority of the fish farmers is in line with general recommendations of fish stocking. For instance, Kudoro (2013) emphasized that fish juveniles are highly recommended for stocking in ponds that already have some fishes, while fish fingerlings were recommended in a newly constructed pond devoid of any remnant fish, with fenced environment. Table 6 reveals that the majority of the fish farmers responded favourably to all attitudinal statements about the adoption of improved aquaculture technologies. Top on the list is the fact that large family size does not discourage farmers' use of improved fishery technologies. This is followed by the fact that improved fishery technologies save time and that the use of improved fishery technologies increases profits via increased yield. Also, the majority of the fish farmers disagreed with the fact that improved fisheries technology encourages laziness. .0% of the variability in the fish farmers' adoption of improved aquaculture technologies is explained by the socioeconomic characteristics of the fish farmers. The implication of the findings is that fish farmers whose secondary occupation takes more of his/her time and gives more revenue are less likely to be concerned about the adoption of any improved aquaculture technology. Also, the higher the income level of a fish farmer from fish farming, the more he will be willing to adopt improved aquaculture technologies as he will be able to afford the technologies unlike those who earn less from fish farming and perceive the fish farming as a non-profitable venture. The more the profit realized by the fish farmers, the more the likelihood that they will adopt more improved aquaculture technologies. This indicates that the mere awareness and availability of a technology does not imply that end users like fish farmers will make use of it because according to Ogunremi and Oladele (2012) The study revealed that fish production is dominated by married persons (84) who were mainly men (75) with mean age and fishing experience of 45.14±8.45 years and 5.72±2.12 years, respectively. More than half (50) and about one-third (30) of the fish farmers sourced credit facilities from cooperative societies and Esusu, respectively, while 80 out of the 90 fish farmers sold their fishes as smoked fish. All the 90 fish farmers were aware of extension agents and their services, while 66 of the fish farmers were visited by extension agents on a forthnight basis. Aside from extension agents, 52 out of the 90 fish farmers also sourced information on aquaculture technologies from radio and television broadcasting. At least 81 of the fish farmers assessed extension services received as good.
Fertilizers:

Fish stock selectivity:
Higher proportions of the fish farmers were aware, tried and adopted most of the improved aquaculture technologies with some of the fish farmers also discontinuing most of the previously adopted technologies. This study therefore concluded that fish production is still primarily operated on small scale and that adoption of improved aquaculture technologies in Lagos State followed a series of stages in a systematic manner like any other technology or innovation adoption process. It follows that although the technologies were disseminated and demonstrated to fish farmers, not all the fish farmers adopted the technologies at the same rate. The study also concluded that the adoption of improved aquaculture technologies is dynamic and highly influenced by socioeconomic characteristics of the fish farmers which also change with time. The study indicated that while all the Table 7 . Result of regression analysis of the relationship between socio-economic and production characteristics of the fish farmers and their adoption of improved aquaculture technologies fish farmers were aware, tried and even adopted some technologies, those technologies were later discontinued by most of the fish farmers who had previously adopted those technologies. It can also be concluded from the study that technologies that were easily adopted after the trial stage were highly discontinued after some time, unlike those technologies that did not receive a high level of adoption after trial. It can therefore be recommended that in the adoption of improved aquaculture technologies like any other technology, fish farmers should take their time to pass through the key stages of adoption in a step-wise manner so that they are fully convinced of Stage 1 before moving forward to Stage 2 and so on. It is also recommended that technologies that do not receive high awareness among the fish farmers should be re-introduced and popularized among them and that the strengths of the technologies should be duly demonstrated while also displaying the possible opportunities that the fish farmers will benefit from through the adoption of such improved aquaculture technologies. Finally, technologies that received low level of adoption or which discontinued after earlier adoption should be worked on so that the adoption of those technologies will translate to increased income level of fish farmers, reduced cost of pond construction and increased profit of the fish farmers.
DINAMIKA USVAJANJA POBOLJŠANIH
Studija ocjenjuje usvajanje poboljšanih tehnologija akvakulture među uzgajivačima ribe u Lagosu u Nigeriji. Ukupno 90 uzgajivača ribe uzorkovano je kroz višestupanjske tehnike uzorkovanja. Validirani i predtestirani raspored intervjua je korišten za dobivanje primarnih informacija od uzgajivača ribe. Dobiveni podaci obrađeni su deskriptivnom i inferencijalnom statistikom. Dobiveni rezultati pokazuju da je više od pola uzgajivača ribe dobilo kreditne pogodnosti od kooperativnih društava te oko jedne trećine od Esusa, dok su gotovo svi prodavali svoje ribe kao dimljene. Veći udio uzgajivača ribe su bili svjesni, pokušali su i usvojili većinu poboljšanih tehnologija akvakulture, dok su neki uzgajivači ribe obustavili većinu ranije usvojenih tehnologija. Ova studija također ukazuje da su uzgajivači riba imali pozitivan stav prema usvajanju poboljšanih tehnologija akvakulture. Rezultati regresijske analize su pokazali da su sekundarno zanimanje uzgajivača ribe ( = -0,324, p <0,01), godišnja razina prihoda ( = -0,471, p <0,05), trošak gradnje ribnjaka ( = 0,477, p <0,05) i ukupna ostvarena dobit ( = -0,466, p <0,05) bili značajni prediktori usvajanja poboljšanih tehnologija od strane uzgajivača ribe s R2, što pokazuje da je 46,0% varijabilnosti u donošenju poboljšanih tehnologija akvakulture objašnjeno društveno-ekonomskim i proizvodnim karakteristikama uzgajivača ribe. Zaključak studije je da je usvajanje poboljšanih tehnologija akvakulture dinamično i značajno pod utjecajem socioekonomskih karakteristika uzgajivača ribe koje se također mijenjaju s vremenom. Stoga se preporučuje da se poradi na tehnologijama koje su dobile nisku razinu prihvaćanja ili koje su prekinute nakon prethodnih usvajanja, tako da se usvajanje tih tehnologija odrazi na povećanu razinu dohotka, smanjene troškove izgradnje ribnjaka i povećanje profita uzgajivača ribe.
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